Researchers frequently attempt to identify the specific neurocognitive processes that might be responsible for differences in performance associated with neurological status or other individual difference characteristics by administering two or more conditions of an experimental task to different groups of participants, and focusing on the group-by-condition interaction as the primary outcome of interest. Three limitations of this approach are discussed, and an alternative analytical method is proposed to overcome the limitations. The method is demonstrated in analyses of data from 10 cognitive tasks in two independent studies, including two flanker tasks which are often used to assess aspects of inhibition.
Introduction
Neuropsychologists frequently contrast performance in two or more conditions hypothesized to differ in a single critical process in order to isolate effects of a specific theoretical process. When this strategy is applied to the study of individual or group differences, the primary interest is often on the interaction of task condition with the individual difference variable because a significant interaction is typically interpreted as evidence for the selective influence of the individual difference variable on a specific cognitive process. Variants of this general approach have frequently been applied with tasks such as the Stroop Color-Word Interference Test, the Trail Making Test, the Flanker Test, and in contrasts of conditions in a variety of tasks (e.g., copy versus reproduce from memory, immediate versus delayed test). In each case, a discovery that individuals with a particular neurological disorder have a larger increase in time or errors than healthy individuals when the task includes an additional process would probably lead to an inference that the disorder selectively disrupted the added process.
Although widely used in neuropsychology and related disciplines, several issues related to measurement and analysis complicate the interpretation of results obtained with this analytical approach. One issue relevant to many individual difference comparisons is that a large number of neurocognitive variables are typically related to the individual difference variable of interest, and therefore it is important to determine whether results with new variables represent something distinct from what is already known. That is, a key question is the degree to which the individual differences on the target variable are unique, in the sense that they are statistically independent of relations that have already been established on other variables and abilities. Unless one can determine that the new results represent something different from what is already known, there is a risk that the same phenomena are being rediscovered with different labels, and that the research is not contributing to cumulative progress.
A second interpretational issue concerns the nature of the information that can be derived from contrasts between the performance measures in the two conditions. In a discussion of research on adult age differences in cognition, Salthouse and Coon (1994) distinguished between age-related effects of differential magnitude and unique age-related influences. They noted that methods such as analysis of variance (ANOVA) are primarily sensitive to effects of differential magnitude, and they suggested that different analytical methods, such as various forms of regression, should be used if the researcher was interested in determining whether the individual difference influences in one condition were statistically independent of the influences in another condition. This distinction is potentially important because a finding that group differences are larger in one condition than another does not necessarily imply that the groups differ with respect to the processes hypothesized to differ between conditions. For example, the absolute difference in performance between two conditions could be larger in a group with poorer baseline performance, and yet this could simply reflect a constant proportional relation in the two groups without any selective effects (e.g., Salthouse, 2000) .
Finally, a third interpretational issue is that two or more indicators of performance are often available in each condition of the task, such as reaction time (RT) and a measure of accuracy, but the variables are typically analysed separately, as though they
